Role of corticosterone in immunosuppressive effects of acute ethanol exposure on Toll-like receptor mediated cytokine production.
Acute ethanol (EtOH) exposure causes a stress response in humans, nonhuman primates, and rodents. Previous study results indicate that the suppression of some immunological parameters by EtOH is mediated in part or completely by elevated corticosterone concentrations induced by EtOH. However, initial results suggested that corticosterone is not involved in the modulation of cytokine production by macrophages in response to polyinosinic polycytidylic acid (poly I:C). New studies were conducted to further evaluate the role of corticosterone in EtOH-mediated changes in production of interleukin-6 (IL-6), IL-10, and IL-12 in serum and peritoneal fluid in mice treated with poly I:C or lipopolysaccharide (LPS). Suppression of IL-6, but not IL-12, production by EtOH was found to be mediated by corticosterone. However, poly I:C, LPS, and EtOH all caused similar elevations of corticosterone concentrations; thus, it is not clear if EtOH is required to induce levels or durations of corticosterone needed to mediate the observed effects. The situation with IL-10 was more complicated. Inhibition of corticosterone synthesis with aminoglutethimide prevented the increase in IL-10 production caused by EtOH plus poly I:C as compared to poly I:C only. This indicates that this increase is dependent on corticosterone, but exogenous corticosterone plus poly I:C did not increase IL-10 production. Thus, EtOH and corticosterone are required. However, with LPS inhibition of corticosterone synthesis (using aminoglutethimide) or inhibition of its action (using mifepristone) further increased, or did not affect IL-10 concentrations, suggesting fundamental differences in the signaling pathways leading from poly I:C and LPS to IL-10 production.